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(54) VARIANT YEAST, ITS BREEDING AND PRODUCTION OF FERMENTED FOOD USING THE SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To freely change the quantity of malic acid produced by a yeast and to diversify the 
production ratio between or among organic acids contained in fermented food, by destroying a gene encoding an 
isozyme of malic acid dehydrogenase or making it highly expressional. 

SOLUTION: The quantity of malic acid produced by a yeast, is specifically reduced by partially or wholly deleting 
malic acid dehydrogenase of the yeast or by destroying a malid acid dehydrogenase gene. The quantity of malic 
acid produced by a yeast is specifically increased by increasing the malic acid dehydrogenase of the yeast or by 
amplifying a malic acid dehydrogenase gene. It is preferable to produce fermented food and liquor by employing 
variant yeasts in which the malic acid dehydrogenase gene (MDH2) is amplified or destroyed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



CCIaim(s)] 

[Claim 1] Variation yeast to which the amount of malic acids to produce was made to change freely. 

[Claim 2] Variation yeast according to claim 1 with which a part or all of a malic dehydrogenase is missing with 

yeast, or the malic dehydrogenase gene is destroyed. 

[Claim 3] Variation yeast according to claim 1 with which the malic dehydrogenase is increasing or the malic 
dehydrogenase gene is amplified. 

[Claim 4] Variation yeast according to claim 2 or 3 which amplified or destroyed the malic dehydrogenase gene 
(MDH2). 

[Claim 5] Variation yeast claim 1 which is Saccharomyces cervisiae (Saccharomyces cerevisiae) - given in 4 any 1 
terms. 

[Claim 6] Saccharomyces cervisiae FERM Variation yeast according to claim 4 which is P-16348. 

[Claim 7] The breeding method of the variation yeast to which the amount of malic acids produced when a part or all 

of a malic dehydrogenase destroys a deficit or a malic dehydrogenase gene was made to change freely. 

[Claim 8] The breeding method of the variation yeast to which the amount of malic acids which produces a malic 

dehydrogenase, by amplifying increase or a malic dehydrogenase gene was made to change freely. 

[Claim 9] The breeding method of the variation yeast to which the amount of malic acids produced by amplifying or 

destroying a malic dehydrogenase gene (MDH2) was made to change freely. 

[Claim 10] The manufacture approach of the fermented food characterized by using variation yeast claim 1 - given 
in 6 any 1 terms. 

[Claim 11] The manufacture approach of the alcoholic beverage characterized by using variation yeast claim 1 - 
given in 6 any 1 terms. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the variation yeast to which the amount of malic acids which the 
yeast used for manufacture of a fermented food produces was made to change freely, its breeding method, and the 
manufacture approach of a fermented food using it 
[0002] 

[Description of the Prior Art] The organic acid in a fermented food giving them an acid taste, and giving flavor which 
is completely different when it is the important component which influences quality greatly and a presentation and 
concentration of an organic acid differed from each other is known. Presenting an invigorating acid taste as a 
description of the taste of a malic acid also in an organic acid is known. With the rise of a request of the consumer 
to diversification of a fermented food, the breeding technique of a microorganism in which its attention was paid to a 
presentation and concentration of the organic acid which the microorganism used for fermentation produces is 
developed in recent years. For example, in JP,3-175975,A, there are a breeding method of the ****** sake yeast 
for which the breeding method of the high yeast of the malic-acid productivity which used the inhibitor of the 
succinic dehydrogenase of yeast and the manufacture approach of an alcoholic beverage used uncoupler resistance 
by JP.6-1 78682.A again, and the manufacture approach of the sake using it However, any Prior art and the organic 
acid content which the breeding of yeast which made it increase or decrease freely is impossible, and it increases, 
or can decrease the concentration which means only a specific organic acid if independent were also little range. 
Furthermore, neither of the Prior arts is enough as the analysis in a molecular level, and it is not yet clear what kind 
of gene is participating in organic-acid production of yeast how. 
[0003] 

[Problem(s) to be Solved by the Invention] In view of such a situation, a molecular level examines this invention 
about the gene which participates in organic-acid production of yeast, and it aims at offering the breeding method 
and the manufacture approach of a fermented food using it to the variation yeast to which the volume of only a 
specific organic acid was made to change freely in the broad range with an independent technique. 
[0004] 

[Means for Solving the Problem] this invention persons found out that the malic acid which the yeast produces 
could be decreased remarkably specifically by destroying the gene which is carrying out the code of the isozyme of 
the malic dehydrogenase of yeast, as a result of repeating research wholeheartedly about the organic-acid 
production mechanism of yeast that the above-mentioned purpose should be attained. Moreover, by making the 
gene which is carrying out the code of the isozyme of malic-acid DEHITOROGENAZE high-discover in yeast this 
invention persons succeed in making the malic acid which yeast produces increase specifically, and came to 
complete this invention conversely based on these knowledge. That is, this invention offers the variation yeast to 
which the amount of malic acids to produce was made to change freely, and the variation yeast with which a part or 
all of a malic dehydrogenase is missing with yeast or the malic dehydrogenase gene is destroyed, the variation yeast 
with which the malic dehydrogenase is increasing or the malic dehydrogenase gene is amplified, and the variation 
yeast which amplified or destroyed the malic dehydrogenase gene (MDH2) especially are included by this yeast. 
[0005] Moreover, the breeding method of the variation yeast to which a part or all of a malic dehydrogenase made 
the amount of malic acids produced by destroying a deficit or a malic dehydrogenase, gene, as for this invention, 
change freely, And the breeding method of the variation yeast to which the amount of malic acids which produces a 
malic dehydrogenase by amplifying increase or a malic dehydrogenase gene was made to change freely, The breeding 
method of the variation yeast to which the amount of malic acids produced by amplifying or destroying a malic 
dehydrogenase gene (MDH2) especially was made to change freely is offered. Furthermore, this invention offers the 
manufacture approach of the fermented food characterized by using the variation yeast of this invention, and the 
manufacture approach of an alcoholic beverage. 
[0006] 

[Embodiment of the Invention] Although the yeast of this invention is easy to be the thing of the arbitration which 
exists under the category of yeast in taxonomy, preferably, it will be the yeast belonging to Saccharomyces 
cervisiae (Saccharomyces cereviciae), and if it carries out from the purpose of this invention, it will be the yeast 
used for manufacture of an actual fermented food, for example, sake yeast beer yeast, wine yeast baker's yeast 
etc., and the monoploid stock and variant which are acquired from these are also included. The gene which carries 
out the code of the isozyme of the malic dehydrogenase related to volume change of the malic acid in the yeast of 
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this invention is a gene of the enzyme which participates in malic-acid production of yeast of MDH1 (Biochemistry 
27 and 8393 (1988)) and MDH2 of yeast (Mol.Cell.Biol.11.370 (1991)), MDH3 (267 J. Biol.Chem. 24708 (1992)) gene, 
etc. 

[0007] According to this invention, the breeding of the yeast which the malic dehydrogenase of yeast could be made 
to decrease or suffer a loss, and malic-acid productivity was lost, or decreased in number is possible by destroying 
the gene which carries out the code of the isozyme of the malic dehydrogenase of yeast, destruction of the gene 
which carries out the code of the isozyme of the malic dehydrogenase of yeast — the very thing — it can carry out 
by the well-known approach, for example, a base can be performed to the promoterregion of the gene, and the . 
interior of a coding region addition or by carrying out deletion or carrying out deletion of those whole field. Thus, by 
destroying the gene which carries out the code of the isozyme of a malic dehydrogenase, the gene in which the 
capacity to make the isozyme of a malic dehydrogenase discover suffered a loss or decreased can be introduced 
into the chromosome of yeast by the usual gene engineering transgenics method, or [ that malic-acid productivity 
was lost by the ability recombination taking place between the gene which carries out the code of the isozyme of 
the malic dehydrogenase on the chromosome of yeast by the installation, and the introduced gene, and making the 
malic dehydrogenase of the yeast introduced in the gene decrease or suffer a loss ] — or the lowered breeding of 
yeast is possible, or [ moreover, / that malic-acid productivity was lost when it was the yeast which made the malic 
dehydrogenase decrease or suffer a loss ] — or since the breeding of the yeast which decreased in number is 
possible, which approach may be used as long as it is the technique of the ability to make the isozyme of the malic 
dehydrogenase of yeast such as physical variation, such as chemical variation, such as not only the above- 
mentioned gene engineering-technique but spontaneous mutation, ethyl methanesulfonate (EMS), etc., and 
ultraviolet rays, decrease or suffer a loss. 

[0008] Magnification of the gene which carries out the code of the isozyme of the malic dehydrogenase of yeast is 
included in the vector of a request of the above-mentioned gene, and introduces this into yeast. In this case, as an 
usable vector, all various known things, such as a YRp system, a YEp system, a YCp system, and a Yip system, can 
be used, for example. Moreover, what is necessary is to build the promotor who is the unit which controls an imprint 
and a translation in the 5'-upstream region of the above-mentioned gene, and just to build a terminator into a 3'- 
down-stream region, respectively, in order to make the gene which carries out the code of the isozyme of a malic 
dehydrogenase in yeast amplify. Although it originates in gene itself which carries out the code of the isozyme of a 
malic dehydrogenase as this promotor and a terminator, promotors and terminators, such as the alcohol 
dehydrogenase gene (ADH) of others and yeast a glyceraldehyde 3-phosphate dehydrogenase gene (GAPDH), a 
phosphatase gene (PHO), a phosphoglycerate kinase gene (PGK), an enolase gene (ENO), and triosephosphate 
isomerase (TPI), can be used. Furthermore, the amount of malic acids which yeast produces in proportion to the 
amount of gene expression which it is possible to make the gene which carries out the code of the isozyme of a 
malic dehydrogenase control, and to make it discovered, and carries out the code of the isozyme of a malic 
dehydrogenase in this case can be made to increase by choosing a suitable promotor. Moreover, since the breeding 
of the yeast which malic-acid productivity increased is possible if it is the yeast to which the malic dehydrogenase 
was made to increase, which technique to which the isozyme of the malic dehydrogenase of yeast such as physical 
variation, such as chemical variation, such as not only the above-mentioned gene engineering-technique but 
spontaneous mutation, ethyl methanesulfonate, etc., and ultraviolet rays, can be made to increase is sufficient. 
[0009] The manufacture approach of the fermented food of this invention and the manufacture approach of an 
alcoholic beverage can be performed like manufacture of the conventional fermented food and an alcoholic beverage 
except using the variation yeast of this invention. Especially the class of the fermented food to manufacture or 
alcoholic beverage may not be limited, and may be sake, Biel, wine, a pan, soy sauce, bean paste, etc. A malic acid 
increases or decreases specifically, the conventional thing serves as a product with which flavors differed, and the 
fermented food and alcoholic beverage which are obtained enable diversification of goods. 
[0010] 

[Example] Although an example is given and this invention is explained in more detail below, this invention is not 
limited to these. 

Cloning of MDH2 was carried out among the genes which carry out the code of the isozyme of a malic 
dehydrogenase by the PCR method using the primer shown below based on the base sequence of Saccharomyces 
cervisiae reported to Mol.Cell.Biol.1 1,370 (1991) by making into a template the chromosome DNA of the cloning sake 
yeast association No. 7 of the gene which carries out the code of the isozyme of the malic dehydrogenase of 
example 1 yeast Saccharomyces cervisiae. 

MDH2F 5'GTAGTCCAGAATATAGTGCT 3* MDH2R MDH2 gene carried out 5TGCTGCATTCTTATGCTTCG 3' 
cloning performed electrophoresis after digestion with various restriction enzymes, and it checked that it was the 
same as that of what the pattern is reported to. 

[001 1] DNA fragment of 0.8kbp(s) started by Pstl and EcoR1 from the gene MDH 2 which carries out the code of 
the isozyme of the malic dehydrogenase which carried out cloning in the construction example 1 of the plasmid for 
example 2MDH2 gene disruption T4 DNA ligase was used and connected with pUC18, and pUC18MD2 was created. 
In order to give this a selective marker, after cutting down and flush-end-izing the fragment of 62bp(s) started by 
Tthllll and Hindi of pUC18MD2, it is started by YEp24 to HindllL Plasmid for MDH2 destruction which flush-end- 
izes the DNA fragment which carries out the code of URA3 of 0.75kbp, connects it using T4 DNA ligase, and is 
shown in drawin g 1 pUC18MD2U was created. 

[0012] Three to two shares (alpha, ura3) of 7H6-ura(s) which gave uracil demand nature to monoplont stock K-7H6- 
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1 of the yeast association No. 7 for creation Saccharomyces cervisiae sake of Saccharomyces cervisiae which 
destroyed example 3MDH2 gene according to the conventional method were created. Plasmid for MDH2 destruction 
pUC18MD2U was digested by Sph1 and EcoR1, the transformation of three to two shares of 7H6-ura(s) was carried 
out by the acetic-acid lithium method in the obtained fragment, transformant 7H6-md 2-1 was acquired by having 
used uracil un-requiring nature as the marker, and it checked that MDH2 gene was destroyed by the Southern- 
blotting method. 

[0013] The gene MDH 2 which carries out the code of the isozyme of the malic dehydrogenase which carried out 
cloning in the construction example (1) of the plasmid for an example 4MDH2 gene quantity manifestation was 
phosphorized after flush-end-izing. Moreover, dephosphorization of the Hindlll site between the promotor of ADH1 
of pAAH5 and a terminator was carried out after flush-endHzing. T4 DNA ligase was used for this place that carried 
out dephosphorization, the gene obtained above was connected with it, and pAAH5MD2 was created. The part which 
connected the promotor and terminator of ADH1 with the upstream and the lower stream of a river of a coding 
region of this pAAH5MD2, respectively was started by BamH1, and the fragment of 3.2kbp(s) was obtained. [ of 
MDH2 ] T4 DNA ligase was used for BamHof multi-cloning site of pRS4061 site, this was connected with it, and 
plasmid pRS406AMD2U for an MDH2 gene quantity manifestation shown in drawing_2 was created. 
[0014] The transformation of three to two shares (alpha, ura3) of 7H6-ura(s) which used example 5MDH2 gene in 
the creation example 3 of Saccharomyces cervisiae made to high-discover was carried out by the acetic-acid 
lithium method by pRS406AMD2U digested by Stu1, and transformant 7H6-MD 2-1 was acquired by using uracil un- 
requiring nature as a marker. It checked that pRS406AMD2U was incorporated into the URA3 gene on a 
chromosome by the Southern-blotting method. Moreover, it checked that MDH2 gene was high-discovered by malic 
dehydrogenase activity measurement. Two to one share of this 7H6-MD is FERM. It ****s to National Institute of 
Bioscience and Human-Technology, Agency of Industrial Science and Technology from July 24, Heisei 9 under the 
trust number of P-1 6348. 

[0015] Like the creation examples 1-3 of Saccharomyces cervisiae which destroyed example 6MDH1 gene and 
MDH3 gene, based on the base sequence of Saccharomyces cervisiae reported to Biochemistry 27, 8393 (1988), 
J.Biol. Chem., and 267 24708 (1992), cloning of MDH1 and MDH3 was carried out, respectively among the genes 
which carry out the code of the isozyme of a malic dehydrogenase by the PCR method, and the plasmid for gene 
disruption shown in drawing 3 and drawing 4 was built. By this plasmid, the transformation of the monoploid stock of 
the yeast association No. 7 for Saccharomyces cervisiae sake was carried out similarly, and gene disruption stock 
7H6-md 1-1 of MDH1 and MDH3 and 7H6-md 3-1 were acquired; respectively. 

[0016] 25 degrees C and stationary culture during six days were performed using production above-mentioned 
acquisition stock 7H6-md 2-1 of the organic acid in example 7 synthetic medium, 7H6-MD 2-1 (FERM P-16348), 
7H6-md 1-1, and 7H6-md 3-1 by YPD15 culture medium (glucose 15% and peptone 2%, 1% of yeast extracts), and 
component analysis of a culture supernatant was performed. 7H6-URA 3-1 which carried out the transformation of 
the 7H6-ura 3-2 which is an old stock as contrast by pRS406, and was made into uracil un-requiring nature 
performed stationary culture similarly, and analyzed the culture supernatant. An analysis result is shown in Table 1. 
By YPD15 culture medium, stationary culture of the enzyme activity was carried out for two days, it crushed 25 
degrees C of acquired yeast-fungus objects with the glass bead, and measured the malic dehydrogenase activity of 
the cell-free extract according to Lee's and others approach (169 J. Bacteriol. 5157 (1987)). 
[0017] 
[Table 1] 





7B6-UBA3-1 


7B6-HKJ2-1 


7H6-ID2-1 


7H6-B>dl-1 7D6-nd3-l 


C02MS 


(8) 1.84 


1.76 


1.8 2 


1.8 5 


1.8 3 




(ppn) 2 8 9 


50 


103 9 


38 0 


290 




(ppb) 12 7 


10 7 


2 5 2 


8 2 


12 8 


ftSt 


(ppn) 7 0 9 


6 72 


6 11 


7 7 9 


707 




(U/mg) 1.1 


1. 1 


1. 6 


0. 1 


1. 1 



[0018] Although the enzyme activity of 7H6-md 2-1 which is an MDH2 destructive stock was hardly falling from 
Table 1 as compared with the old stock, the malic-acid volume decreased to the abbreviation 1/6 of an old stock. 
On the other hand, although the enzyme activity of 7H6-md 1-1 which is an MDH1 destructive stock fell to 1/10 or 
less [ of an old stock ], the malic-acid volume did not decrease but was increasing conversely. Moreover, the 
enzyme activity of 7H6-md 3-1 which is an MDH3 destructive stock is the same as that of an old stock, and 
increase and decrease were not accepted about malic-acid production. On the other hand, the enzyme activity of 
7H6-MD 2-1 which is an MDH2 magnification stock went up by 1.5 times the old stock, and the malic-acid volume 
was 3.7 or more times of an old stock. In order for MDH2 to have contributed to malic-acid production greatly and 
to have obtained the desired malic-acid volume from the above thing among malic dehydrogenase isozymes for 
organic-acid production by yeast, it became clear on gene level that what is necessary is just to destroy thru/or 
amplify MDH2 gene for the first time. 

[0019] By brewing combination as shown in the brewing table 2 of example 8 sake, the sake brewing trial of the 40g 
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of the total rice was performed using the above-mentioned separation stock 7H6-md 2-1, 7H6-MD 2-1 (FERM P- 
16348), 7H6-md 1-1, and 7H6-md 3-1. The brewing temperature of goods considered as 15-degree C regularity, 
filtered mash after ruble on the 16th, and performed component analysis. 7H6-URA 3-1 which carried out the 
transformation of the 7H6-ura 3-2 which is an old stock as contrast by pRS406, and was made into uracil un- 
requiring nature was distilled similarly, and performed component analysis. The presentation ratio of main organic 
acids is shown for an analysis result in Table 3 in Table 4 again. 
[0020] 
[Table 2] 







7KIS 




<+ V 






( 8) 


2 


1 0 


2 8 


4 0 


as* 


( 8) 




4 


2 8 


3 2 


mm 


(.8) 


2 


6 




8 


** 


(ml) 


1 2 


3 6 


8 


5 6 



[0021] 
[Table 3] 



7H6-UBA3-1 7B6-Dd2-1 7H6-MD2-1 7H6-kJ1-1 7H6-md3-l 



comm. 


(g) 


1 2. 4 


12.9 


12.4 


1 2. 6 


1 2. 7 




(ml) 


3. 2 0 


2. 4 0 


4.7 0 


3. 1 5 


3. 20 




(ml) 


2. 4 0 


2. 4 5 


2. 0 5 


2. 4 0 


2. 3 5 




(*) 


1 6. 4 


17.6 


17.1 


17.0 


17.1 


U >=« 


(ppm) 


4 3 0 


17 6 


15 13 


5 15 


4 2 7 




(ppm) 


6 9 1 


5 5 1 


6 7 8 


586 


7 11 




(ppm) 


6 4 4 


6 7 3 


68 0 


4 92 


5 0 3 


• 

[0022] 
[Table 4] 




jEgtt*T*l*©ifflfiJttt. («) 






7H6-URA3-1 7H6-nd2-l 7H6-MD2-1 716-ndl-l 7B6-od3-l 


■J >=r» 


20. 


0 10. 


6 4 7. 


3 2 8. 


3 2 3. 


2 . 




32. 


2 33. 


1 2 1. 


2 3 2. 


2 38. 


6 




30. 


0 . 40. 


4 2 1. 


3 2 7. 


0 2 7. 


3 



[0023] the malic-acid volume of 7H6-md 2-1 which is the same inclination as the result in a synthetic medium, and 
is an MDH2 destructive stock can decrease to one half extent of an old stock by the presentation ratio, and there 
are more lactic-acid quantitative ratios than Tables 3 and 4 — soft — ******** — it turned out that the sake 
characterized by the mild acid taste is obtained. On the other hand, the malic-acid volume of 7H6-md 1-1 which is 
an MDH1, destructive stock, and 7H6-md 3-1 which is an MDH3 destructive stock was in the inclination which 
increases compared with both old stocks by the presentation ratio, and was the almost same sake as an old stock in 
titratable acidity. On the other hand, the malic-acid volume of 7H6-MD 2-1 which is an MDH2 magnification stock 
could raise the old stock by the presentation ratio about 2.4 times, could also raise titratable acidity 1 .5 times, and 
was understood that a brewing of the sake characterized by the invigorating acid taste of a malic acid is possible. 
[0024] It is reported that will function as a part of glyoxalic acid cycle, and the acetic-acid utilization ability of an 
MDH2 destructive stock will so be lost as phenotype if the isozyme of the malic dehydrogenase in which the brewing 
MDH 2 of acquisition of the variant of Saccharomyces cervisiae and sake to which MDH2 suffered a loss from the 
example 9 acetic-acid utilization ability deficit stock carries out a code grows an acetic acid as a single carbon 
source (Mol.Cel.Biol.il t 370 (1991)). Then, it is the monoplont stock of the yeast association No. 7 for 
Saccharomyces cervisiae sake. The variant of Saccharomyces cervisiae to which MDH2 suffered a loss against the 
index in the fall of acetic-acid utilization ability deficit variation and malic-acid productivity was acquired from the 
K-7H6-1 share. Namely, the cell (about 109 pieces) was suspended in 4.6ml (pH8.0) of 0.1M phosphate buffer 
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solutions, 0.25ml of 40% glucose solutions, and the solution that mixed EMS0.15ml, and it processed at 30 degrees C 
for 30 minutes. In order to neutralize EMS, after making it react in 5% sodium-thiosulfate solution for 10 minutes, 
sterilized water washed twice. Subsequently, it diluted suitably and the YPD plate was made to build about 20,000 
colonies after nystatin concentration by making an acetic acid into a carbon source. Then, the replica was carried 
out to the minimal-medium plate (yeast night ROGEN base 0.67% made from Difco, and glucose 2% or 2% of sodium 
acetate, 2% of agars, pH5.5) which makes a glucose or an acetic acid a single carbon source, and 1 76 shares of 
acetic-acid utilization ability deficit stocks were separated after culture for 30 degree C and six days. Variant to 
which it cultivated like [ shares / which were separated / 176 ] the example 7, organic-acid analysis was performed 
about the supernatant, and only the malic-acid volume fell Two shares, 7H6-ad 1-1 and 7H6-ad 1-2, were 
separated. About 7H6-ad 1-1 and 7H6-ad 1-2, the sake brewing trial was performed like the example 8, and 
component analysis was performed. An analysis result is shown in Table 5. 
[0025] 



[Table 5] 












7H6-adl-l 


7B6-adl-2 


C02&SS (g) 


1 2. 8 


12.4 


12.5 


(ml) 


2. 5 0 


2. 00 


2.10 




2. 4 0 


2. 45 


2. 55 


Tti*-Jl> (X) 


1 8. 1 


1 7. 6 


17.8 


') >=HR Cppm) 


2 9 5 


1 1 2 


1 3 1 


a/N^gf (ppm) 


4 2 7 


38 9 


405 


?L& (ppm) 


5 7 3 


58 4 


588 




3. 2 


2. 5 


2. 3 


* : n = 8, 


5gs 







[0026] One to one share of 7H6-ad acquired from Table 5 by screening by making an acetic-acid utilization ability 
deficit and a malic-acid volume into an index and one to two shares of 7H6-ad(s) The malic-acid volume is 
decreasing about to 1/3 to an old stock by the brewing trial of sake like two to one share of 7H6-md which is the 
MDH2 destructive stock acquired by the gene engineering-technique of an example 8. Also by variation processing, 
the malic-acid productivity which is the deficit stock of the isozyme of a malic dehydrogenase was low, and the 
yeast also with low tit ratable acidity was able to be acquired, the result of the organoleptic test of the sake distilled 
with such acquired yeast is also good, and soft — ******** — it turned out that a brewing of the sake 
characterized by the mild acid taste is possible. 
[0027] 

[Effect of the Invention] When there are few volumes of a malic acid, for example, it is used for sake brewing by 
acquiring the deficit stock of this enzyme by destroying MDH2 gene in the gene which carries out the code of the 
isozyme of a malic dehydrogenase among the enzymes which participate in organic-acid production of the yeast in a 
fermentation period by this invention, and variation processing, the sake to which the amount of part lactic acids in 
which the amount of total acids was able to decrease," and in which the malic acid decreased can be made to 
increase is obtained. By making MDH2 gene amplify on the contrary, the sake brewing to which the amount of malic 
acids can be made to increase more than by twice becomes possible. By being able to develop the breeding 
technique of the yeast which can control the desired amount of malic acids, and using such yeast, variety-ization of 
the organic-acid volume ratio in a fermented food was attained, and diversification of the taste of a new fermented 
food was attained from the above thing. 



[Translation done.] 
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